T HE purpose of this report is to present the experience of the Division of Neurological Surgery at the University of Minnesota Hospitals with the surgical treatment of aneurysms involving the anterior communicating artery. The 25 consecutive patients operated upon prior to July 1961 on whom consistent judgment has been used relative to the selection of patients, the optimal time of operation, the method of the surgical approach, and the use of hypothermic and hypotensive techniques in anesthesia are included. Not included are a few patients on whom other surgical methods of treatment were used. Since there has been considerable controversy relative to the most advisable form of therapy of aneurysms in this region it is felt advisable to review our experience and record it so that it can be used by others in comparative reports. It is appreciated that there is no single and uncontroversial method of therapy.
Aneurysms of the anterior communicating artery are notoriously difficult to treat either by nonoperative or by operative methods. The mortality and morbidity rates with either type of management vary greatly in the reports in the literature. McKissock et al. r found, in a series of 62 aneurysms involving the anterior communicating artery treated nonoperatively, a mortality rate of 52 per cent within approximately 1 month of the hemorrhage and in the surviving patients a morbidity rate of 17 per cent. AskUpmark and Ingvar, I in a series of 188 patients, found that approximately 3 out of 5 died within a short time following the acute episode and 50 per cent of the survivors were disabled permanently. However, with more recent therapeutic adjuncts, such as the use of controlled hypotension, the mortality rate during this acute episode with nonoperative therapy may be reduced. Slosberg t2 reported a mortality rate during the acute episode of only 33 per cent in a series of 15 patients. When patients have been followed for a longer period of time, up to 5 to 10 years, the mortality rate goes up rapidly to approximately 66 per cent. 2 In addition these patients face the ever-present threat of a recurrent hemorrhage.
Careful evaluation by a number of authors 4'9 has shown that equivalent patients treated surgically have a lesser initial mortality rate, less morbidity, and in addition the apprehensiveness of the ever-threatening risk of a fatal recurrent hemorrhage is removed. While surgery, therefore, seems preferable to nonsurgieal therapy, there are different opinions concerning the optimal time of surgery, the selection of patients, the technique of surgical approach, and the usefulness of hypothermia and hypotension in anesthesia.
CLINICAL MATERIAL
The patients included in this study were referred by their family physicians and, therefore, in most of them the diagnosis of subarachnoid hemorrhage was confirmed by the presence of blood in the cerebrospinal fluid prior to their admission to this hospital. Further confirmatory diagnostic tests were not performed after admission unless the clinical history or course seemed to warrant it. This was unusual. Occasionally, repeated lumbar punctures were used as therapeutic measures to tide the patient over the acute episode, i.e., awaiting the most propitious moment for angiographic studies and surgery.
It was the general policy to obtain angiographic studies as soon as the patient's condition was sufficiently good to permit a surgical approach, not before this time, and always to do angiography sometime around the first week or 10 days following the initial episode of subarachnoid hemorrhage. This concept is based on data reported in a previous communication2 These studies generally were made about the 7th or 8th day following the last hemorrhage. Obviously, however, the time of angiographic studies varied somewhat with the condition of the patient. In a seriously ill individual, one who is going downhill clinically, the angiographic studies were done imnlediately following hospitalization. However, if the patient's general condition were quite good, the studies were delayed several days. A factor influencing the time of angiography is the greater frequency of non filling of the aneurysm because of adjacent vasospasm during the acute stage.
Bilateral angiographic studies were done on all patients in this series except e on whom only unilateral studies were obtained. It is believed firmly that bilateral angiography, including studies of collateral circulation, are a requirement for this type of surgery.
It was not always possible to obtain absolute documentation that adequate crosscirculation was present by studies of compression on the contralateral carotid artery. This may well have been the result of temporary arterial spasms, but usually it was felt that it was caused by some anomalous formation of the circle of Willis. Such anomalous formations often were observed at time of surgery.
Three of the patients in this series had multiple aneurysms. In 1 there was an associated supraclinoid aneurysm of the internal carotid artery, in another there were associated bilateral aneurysms of the posterior communicating artery, and in the third patient there was an associated aneurysm of the middle cerebral artery. Five of these ~5 patients showed angiographic evidence of intra- cerebral hematomas (marked displacement of the anterior or middle cerebral vessels) and in addition 1 patient had an associated large subdural hematoma. Three of the ~5 patients had complications that arose secondary to the angiographic studies. In ~, a hemiparesis developed shortly after the angiogram and another had aphasia and quadriparesis. The duration of the disturbances varied from 3 to 48 hours; all patients recovered to their pre-angiographic status. There were no late complications as a result of these angiographic studies.
In Table 1 the ages of the patients have been recorded in half decades. It is apparent that a peak incidence occurs during the fifth decade. This series represents an age group similar to that observed in other series. 6 Increased age is reported to be unfavorable prognosticallyJ and in this series the oldest patient did not survive. However in general such a correlation with age is not apparent. It is obvious that this series is too small to warrant any conclusions relative to this. Among patients with multiple hemorrhages, only 1 was younger than 38 years; all the remainder were older than 40 years.
Patients sustaining multiple hemorrhages, especially during a short interval of time, present a much poorer prognosis. It is sometimes very difficult, however, to determine the frequency of multiple hemorrhages; unquestionably small hemorrhages can occur and be passed off as an attack of migraine or even severe neuralgia. Very apparent multiple hemorrhages did occur, however, in 11 of
